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The Application of Four DNA Sequences to Studying Molecular 
Phylogeny of Camellia ( Theaceae) © 


1,2 1 : E 1 1** 1 
YANG Jua Bo”, LI HongTao , YANG Shi Xiong , LI De Zhu , YANG Yum Yan 
(1 Laboratory f Bi alive sity and Biqreogrgphy, Kunming Institute f Baany, Chinese Academy f Scimes, Kunming 650204, China; 
2 Graduate School d^ the Chinese Academy d^ Sciences, Beijing 100039, China) 


Abstract: Four DNA sequences--IIS, waxy, itrnI-F, and mL 16 have been used to resolve the inter species relation- 
ships of twenty-one species representing 10 out of the 14 sections in Camellia. The results indicated that: (1) PCR am- 
plfication and sequencing were easy for trnE- F and mL16 sequences, however, the divergence rates of the two chloro- 
plast sequences are too slow with few phylogenetically informative sites in data matrixes ( 9 sites in trnE- F and 20 stes in 
mL 16), so they could not provide enough phylogenetic information; (2) The PCR products of ITS were easily obtained, 
but there were still many problems in sequencing; (3) The waxy gene, another sequence from the nuclear genome, has 
significan values in resolving the infrageneric relationships in Camellia. The divergence rate is faster than aforementioned 
sequences. There were more informative sites (92) in data matrix though PCR amplification was difficult because it is af- 
fected by quantity and quality of template DNA and t is a single copy gene in Camellia. The present study indicated that 
the waxy gene had great potential values in the systematic study of Camellia while other three sequences are unfitted to re- 
solve the problem. The results of our DNA analysis of three segments support that the genus Camellia is a monophyletic 
group, but the inter species relationships is still needed more study. 


Key words: Camellia; DNA sequences; Divergence rate; Molecular phylogeny 
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0. OGDDN 0000000. OD 0000 
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0. 200000 00000000000000 
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samica) DNODODODDDONON (DU 
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uDagpumturtblul 19580 Seay OOO 
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1996) 0000 (1996, 199) 0000000 
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00000000 OD, Wachia Q (1995) [] 
00000OOCOOO0OO (RAPDD O) OOD 
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NDN D0 N00 DD D0 NDN NDN 
OU 140000 100 2000000000, 
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Table 1 Material and Voucher specmen 
































Sect. Species Voucher Origin 
Sect. 1. Piquetia 
Sect. 2. Archecamellia Camdlia indochi nensis S. X. Yang 1114 0000 
C. longzhouensis S. X. Yang 1112 0000 
C. amplexicaulis S. X. Yang 1118 0000 
C. flava OO sn (1) 0000 
Sect. 3. Cylindrica 
Sect. 4. Thea C. sinensis S. X. Yang 1087 0000000 
C. sinensis var. assamica S. X. Yang 1013 0000 
C. grandibracteata S. X. Yang 1068 0000 
C. membranisp ala S.X. Yang 1093 0000000 
Sect. 5. Longipedicellata C. hekoensis S. X. Yang 1167 0000 
Sect. 6. Corallina SU 
Sect. 7. Theopsis 
Sect. 8. Eriandria C. caudata S. X. Yang 1344 0000 
Sect. 9. Heterogenea C. yunnanensis var. came S. X. Yang 1091 0000000 
C.wardii var. muricatula S. X. Yang 1046 0000 
Sect. 10. Stereocarpus Camdlia pubpetala S. X. Yang 1119 0000 
Sect. 11. Tuberculata C. ilicfolia S. X. Yang 1096 0000000 
C. pyxidiacea S. X. Yang 1072 0000000 
Sect. 12. Camellia C. edithae S. X. Yang 1081 0000000 
C. pitardii S.X. Yang 1089 0000000 
C. marei var lapidea S. X. Yang 98994 0000 
Sect. 13. Paracamellia C. olefea S. X. Yang 1017 0000 
C. sasanqua S. X. Yang 1082 0000000 
Sec. 14. Calpandra C. connata JBYang 200507 0000 
outgroup Apterosperma oblate S. X. Yang 1106 0000 
Schima kwangtungensis S. X. Yang 1104 utu tet 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































110 28 
" 2 ( PCR) PERKIN ELMER 9600[] PCR ; 
( 1) 2[] PCR 
[] PCR O 
(KUN) PCR [] 
12 [] DNA Star [] PAUP4 Ob8 
CTAB ( Doyle and Doyle, 1987) (Swofford. 1999) [] [] 
DNA, DNA [] 
02 000000 PCORGDUD 
Table 2 Primers for PCR amplification and sequencing 
0000 DO DO 

ITS IIS4: § TCCTCCGCITATTGATATGC 3 Whie et al., 1990 
IIS5: § GGAAGTAAAAGT CGTAACAAGG 3 

im E-F tmL: § CGAAATCGGTACACGCTACG 3 Taberlet a al., 1991 
tmF: § ATITGAACTGGTGACACGAG 3 

mL16 F435: 5. CICAAAAAGCTAAAGAGCCCTGAGT 3 Jorden etal., 1996 
R1516- 5  CCCTTCATTCTICCICTATGTTG 3 

waxy GBSSIFI: § TGCCACCACTGTAACATTC 3 000000 
GBSSIR2: 5  CCITCTTTCACAGTGTCAAC 3 

Apterosperma oblata 
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The.strict , consensus of two most parsimonious trees based on pL 16 sequences 
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D3 mH) pLI61 wey DOOO0000 


Table3 Informative paraneters for rnI-F, pL16 and waxy 





OO WOOO. 00 30000000000 
uggpagpBagmaggu.u PeROOOOO 
O000 0000000. (00000 
23 JOO DD NDNDO 

0 3000 rcarF] »L16[] way 3000 
uDuüuuüubplusEFLDLLDLL 881- 895 
bp, 000 0 9B bp, D Oo LO DO OD 30, 
000900000; pLi6 0000 97- 
940bp[]D OU 951bp. DOUDODDU 7D. 











00 0000 0000 Dag 000g (95) OO CI RI 

Data Aligned leneth Variable site Informative site Informative site ( 96) Tree length 

trn- F 913 39 9 1 41 0. 9756 0 244 

mpL 16 951 TI 20 2 111 0. 9009 0 491 

waxy 780 111 92 12 312 0. 7821 0 645 
Schima kwangtungensis 
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Fig. -24 ~ The strict consensus of two, most parsimonious, trees based. on. ti l- E sequences 
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Fig. 3 The strict consensus of three mos parsimonious trees based on waxy sequences 
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1997), pn Don Dn DHL DO D OLD UL CI UO D 
ooog y (Jordan 
O, 1996; Baum, 1998; Xiang [], 1998; Stan 
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